September 08 Go/No-Go Decision: Using the scientific community recognized method for evaluation of hydrogen effect on tensile testing of reduction in area along with previous NACE testing for hydrogen cracking resistance and microstructural analysis, two of the best performing of the four down selected pipeline steels will be further evaluated with fracture toughness and fatigue testing in high pressure gaseous hydrogen. The other two alloys may be evaluated at a later date.
May 09
Milestone: Complete final smaller validation round of tensile testing in high pressure gaseous hydrogen of four down selected commercially available transmission pipeline steels.
September 09 Milestone:
Complete fracture toughness and fatigue testing in high pressure gaseous hydrogen of two selected commercially available pipeline steels based on Sept. 08 Go/No-Go Decision.
Major Tasks
Task 1: Evaluate hydrogen embrittlement characteristics of existing commercial pipeline base steels/microstructures and welds under high-pressure hydrogen gas • Technology Transfer -University of Illinois (Academic, DOE H2 project participant) has been given sample from this project for their embrittlement work. Information exchange has been valuable between the two projects -Reference Metal Company (Industry) has provided funding and analysis of microstructures. -ASME (Industry) has offered input related to needs of B31.12 codes and standards development. -Information shared with Sandia National Laboratory (Federal) on steel macrostructures and expected performance in gaseous hydrogen environment.
22
Future Work FY09
• Steels Hydrogen Piping and Pipelines codes and standard committee for review and consideration for incorporation. This will be done through partners ASME and DGS Metallurgical Solutions. • Steels -Understand and evaluate values achieved with different strain rates used in the in-situ testing -Complete microstructural characterization of down-selected steels after exposure to hydrogen to understand the effect of microstructure on embrittlement -Evaluate in-situ fatigue and fracture mechanics testing of commercial pipeline steels Alloy's A and C along with alternative microstructures from Task 2. -Add alloy with higher volume fraction of pearlite (~ 20-30%) to the in-situ testing to evaluate volume fraction thresholds (represents older 1950-1980's pipeline metallurgy) -Additional information gathered will be shared with the ASME B31.12
Hydrogen Piping and Pipelines codes and standard committee for review and consideration for incorporation. This will be done through partners ASME and DGS Metallurgical Solutions.
• Economic Analysis Further evaluation of two pipeline steels fracture mechanics and fatigue characteristics in high pressure gaseous hydrogen. Finalize microstructure characterization. All data generated will be shared with ASME B31.12. Additional evaluation for suitability for service, additional testing of alternative microstructures, and economic analysis will be dependent on future funding. Any additional information generated will be shared with ASME B31.12.
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